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Response to Arguments 

1. Applicant's arguments with respect to claims 1, 2, 5, 6, 9, 10 and 13-22 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §103 

2. The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

3. Claims 1, 2, 9, 10, 13, 14, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over (USPN 4,875,101 to Endo et al.) in view of Kawahara et al. (US Patent # 
4,696,021) and in further view of (Applicant's admitted prior art). 

[Claim 1] 

Endo discloses a method for driving a solid-state image pickup device which stores, in a plurality 
of photo-electric conversion units (e.g., Fig. 2), signal charges corresponding to an incident light 
during a prescribed time period, said photo-electric conversion units being provided with an 
overflow drain structure (e.g., element SD layer of Fig. 2 and figs. 4a-4i), excludes surplus 
charges from said photo-electric conversion units by an electric potential barrier (e.g., the electric 
potential barrier formed between SD layer and photodiode in Figs. 4B-4D; wherein the potential 
barrier excludes charges as shown in Figs. 4B as shown by arrow 120), said electric potential 
barrier being maintained at a first level between said OFD structure and said photo-electric 
conversion units during said prescribed time period (e.g., it is between photodiode and SD), 
reads out said signal charges by grouping said photo-electric conversion units into a prescribed 
number of regions (e.g., odd and even numbered fields), and outputs image signal from all of the 
photo-electric conversion units by repeating the read-out procedures, said read-out procedures 
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being carried out during a time period other than said prescribed time period, said read-out 
procedures comprising the steps of: 

raising up said electric potential barrier to a higher level than the first level (e.g., Fig. 

4G); 

starting reading out said signal charges (e.g., Fig. 4G-4I). 

Endo teaches an OFD structure and an electric potential barrier between said OFD and 
photoelectric conversion units but fails to teach each of said photo-electric conversion units 
being provided with an overflow drain structure. However Kawahara et al. teaches wherein each 
of said photo-electric conversion units being provided with an overflow drain (OFD) structure 
(e.g., elements 2 and 2' of Figs. 2B and 4A-4G). 

Therefore taking the combined teachings of Endo and Kawahara, it would be obvious to 
one skilled in the art at the time of the invention to have been motivated to have an overflow 
drain structure being provided for each of said photo-electric conversion units in order to have a 
construction that realizes high picture element density capable of high resolution and more 
particularly a high-efficiency solid-state area imaging device as taught in Kawahara (Abstract). 

Endo in view of Kawahara does not disclose cutting off said incident light by a cut off 
means such as a mechanical shutter, however, AAPA discloses the use of a mechanical shutter to 
cut off incident light before reading out the signal charges (page 3, lines 13-16) for the very well 
known and established reason of eliminating the continual build up of excess charge by the 
photo-electric conversion units. Therefore it would have been obvious to one of ordinary skill in 
the art at the time of the invention to have used Applicants admitted use of a mechanical shutter 
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in Endo's invention in order to eliminate the continual build up of excess charge by the photo- 
electric conversion units. 

In regards to claim 2 Examiner notes on that how much of an overflow barrier OFB 
potential barrier difference to secure is nothing more than a design matter that can suitably be 
determined by one skilled in the art according to the properties, etc. of the solid-stage pickup 
element that is used. Official Notice is taken. As such, it is only a matter of design choice to 
increase the potential barrier difference by a voltage greater than 0.4 V according to the 
properties, etc. of the solid-stage pickup element that is used. 

In regards to claim 9 see examiners notes on the rejection of claim 1 . Endo discloses a 
horizontal overflow drain as shown in fig. 2. 

In regards to claim 10 see examiners notes on the rejection of claims 2 and 9. 

In regards to claim 1 3 Endo discloses said signal charges are read out from said 
photo-electric conversion units though signal read-out portions (e.g., normal charge Q4 readout 
through sections VT of Figs. 2, 4G) and the electric potential of said electric potential barrier 
during the read-out step is deeper than an electric potential which is applied in signal read-out 
portion during the times except said read-out step (e.g., see Fig. 3C). 

In regards to claim 14 see examiners notes on the rejection of claims 2 and 13. 

In regards to claim 17 see examiners notes on the rejection of claim 13. 

In regards to claim 18 see examiners notes on the rejection of claims 2 and 17. 

In regards to claims 19-22 see Examiner's notes on the rejections above. 
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4. Claims 5, 6, 15, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
(USPN 4,875,101 to Endo et al) in view of Kawahara et al. (US Patent # 4,696,021), 
(Applicant's admitted prior art) and in further view of (USPN 5,903,021 to Lee et al). 

In regards to claim 5 see examiners notes on the rejection of claims 1 and 9. Note that 
Endo does not teach to have a vertical OFD. Applicant's admitted prior art does teach to have a 
vertical OFD, however there is no explicit motivation in applicant's admitted prior art to use 
applicant's admitted vertical OFD in Endo's invention. Lee et al, herein Lee, teaches that either 
a lateral or vertical OFD can be used where in using a vertical overflow drain uses less 
photodetector area and thus increases the fill factor (column 6, lines 40-56 Lee). Therefore it 
would have been obvious to one of ordinary skill in the art to have used a vertical OFD in Endo's 
invention instead of a lateral OFD in order to increase the fill factor. 

In regards to claim 6 see examiners notes on the rejection of claims 2 and 5. 

In regards to claim 15 see examiners notes on the rejection of claim 13. 

In regards to claim 16 see examiners notes on the rejection of claims 2 and 15. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yogesh K. Aggarwal whose telephone number is (571) 272-7360. 
The examiner can normally be reached on M-F 9:00AM-5:30PM. 

5. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571)-272-7593. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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6. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

YKA 

January 29, 2006 




DAVID OMETZ 
SUPERVISORY PATENT EXAMINER 



